Spinothalamic and spinohypothalamic tract neurons in the cervical enlargement of rats. III. Locations of antidromically identified axons in the cervical cord white matter.
1. Fifty-five neurons in the cervical enlargement (C6-C8) of urethan-anesthetized rats were antidromically activated from the contralateral posterior diencephalon. In all cases, antidromic thresholds were < or = 30 microA. The locations of the axons of these neurons within the white matter of segments C2-C6 were determined by tracking systematically using a second antidromic stimulating electrode. 2. The recording locations of 51 neurons were marked and recovered. Twenty neurons were recorded in the superficial dorsal horn (SDH) and 31 were in the deep dorsal horn (DDH). Eighty-three lowest threshold points for antidromic activation within the white matter of segments C2-C6 were determined for these 51 neurons. The mean antidromic threshold at these points was 9.5 +/- 0.5 (SE) microA. For 26 neurons, the lowest threshold point for antidromic activation was determined at one segmental level. We also attempted to determine whether individual axons maintained their position as they ascended through the cervical cord white matter. In 25 cases, lowest threshold points were determined at two or more segmental levels. 3. In segments C5-C6, 88% (7/8) of the lowest threshold points of the examined axons were located in the contralateral ventral funiculus, indicating that the majority of examined axons crossed the midline within one or two segments. 4. In segments C3-C4, 32% (14/44) of all examined axons were found in the dorsal lateral funiculus (DLF) and 66% (29/44) were within the ventral quadrant [ventral lateral funiculus (VLF) and ventral funiculus (VF)]. Sixty-nine percent (11/16) of the axons of neurons recorded in the SDH were located in the contralateral DLF and 31% (5/16) were located in the ventral quadrant (VQ). In contrast, only 11% (3/28) of the axons of neurons recorded in the DDH were located in the contralateral DLF and 86% (24/28) were located in the VQ. Therefore, in segments C3-C4, the locations of axons differed significantly. Those from neurons recorded in the SDH were located primarily in the DLF and those from neurons recorded in the DDH were located principally in the VQ. 5. In segment C2, 74% (23/31) of all examined axons were found in the DLF, 23% (7/31) were in the VQ, and 3% (1/31) were in the dorsal horn. Thus, the percentage of all examined axons in the DLF in C2 was approximately 2.5 times greater than it was in C3-C4.(ABSTRACT TRUNCATED AT 400 WORDS)